As new applications of Schrödinger type inequalities obtained by Jiang (J. Inequal. Appl. 2016: Article ID 247, 2016 in the Schrödingerean Hardy space, we not only obtain the representation of Schrödingerean harmonic functions but also give a sufficient and necessary condition between the Schrödingerean distributional function and its derivative in the Schrödingerean Hardy space.
Introduction
The Schrödingerean Hardy spaces H p (C + ) ( < p < ∞) are defined to consist of those functions f , Schrödingerean holomorphic in the upper half-plane C + = {z = x + iy : y > } with the property that M p (f , y) is uniformly bounded for y > , where
Since |f | p is Schrödingerean subharmonic for f ∈ H p (C + ) with respect to Sch a , the function M p (f , y) decreases in (, ∞),
If f (x) is the non-tangential boundary limits of the Schrödingerean function f ∈ H p (C + ),
where N is the set of nonnegative integers.
The space D consists of infinitely differentiable complex-valued functions defined on R. In the sequel, for  < p < ∞, we will write
An analytic representation of f is any function F(z) defined and analytic on the complement of the support of f such that for all test functions φ ∈ D, 
Main results

Theorem . Suppose that
is one of the analytic representations of f , which satisfies
where y → ∞.
There exist functions
and
where r and j are nonnegative integers.
There exist functions F k (z) in H p (C + ) so that
where j > , r, j are nonnegative integers.
Lemmas
In this section we need the following lemmas.
Lemma . (see [, ]) If  < p < ∞, u(t) ∈ L p (R) and the function G(u)(t) is defined as follows G(u)(t)
=  πi ∞ -∞ u(t) t -z dt, then G(u)(t) ∈ H p (C + ).
Lemma . (see []) Let F(z) be an analytic complex-valued function of the complex variable z = x + iy in the open upper half-plane satisfying
where y → ∞ and
where Im z > .
Proofs of the main results
Proof of Theorem 2.1
In view of the structure formula in
there exists a nonnegative integer r and f k ∈ L p such that
By using Holder's inequality, we have
Further, k >  and p >  imply that kp >  for y ≥ δ > , there exists a constant C satisfying
where
In view of the structure formula (see [] )
According to Lemma ., we know that F k (z) ∈ H p (C + ), which gives that
where j is a nonnegative integer.
Proof of Theorem 2.2
Since
By using the property of a subharmonic function, we get
which gives that
where y >  and
Proof of Corollary 2.3
Similar to the proof of Theorem ., we can see the corollary holds.
Conclusions
In this paper, we not only obtained the representation of Schrödingerean harmonic functions but also gave a sufficient and necessary condition between the Schrödingerean distributional function and its derivative in the Schrödingerean Hardy space.
